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SUBJECT: Evaluation Report on Strategies for Improving DoD Environmental
Compliance Assessment Programs (Report No. 97-009)

We are providing this evaluation report for information and use. This report is
the first of two evaluation reports on the subject. Management comments on a draft of
this report were considered in preparing the final report.

Comments on the draft of this report conformed to the requirements of DoD
Directive 7650.3. Recommendation 1.c. was added after the draft report was
published. Therefore, we request the Deputy Under Secretary of Defense
(Environmental Security) to consider Recommendation 1.c. and to provide additional
comments in its response to the final report by January 6, 1997.

We appreciate the courtesies extended to the evaluation staff. Questions on the
evaluation should be directed to Mr. William C. Gallagher, Evaluation Program
Director, at (703) 604-9270 (DSN 664-9270) or Mr. Michael R. Herbaugh, Evaluation
Project Manager, at (703) 604-9294 (DSN 664-9294). If management requests, we
will provide a formal briefing on the evaluation results. See Appendix K for the report
distribution. The evaluation team members are listed inside the back cover.

David K. Steensma

Deputy Assistant Inspector General
for Auditing



Office of the Inspector General, DoD

Report No. 97-009 October 28, 1996
(Project No. 6CB-5006)

Strategies for Improving DoD Environmental Compliance
Assessment Programs

Executive Summary

Introduction. The Deputy Under Secretary of Defense (Environmental Security) has
stressed the importance of a proactive approach to the DoD Environmental Quality
Program and of encouraging the Military Departments to continually improve their
programs. Environmental compliance assessment serves as a tool to verify and help
improve environmental performance. This report is the first of two evaluation reports
discussing strategies for improving the DoD compliance programs.

Evaluation Objectives. The evaluation objectives were to review the DoD
environmental compliance assessment programs, examine innovative approaches used
by other Federal agencies and the private sector, and recommend improvements to
DoD programs.

Evaluation Results. The Military Departments have had environmental compliance
assessment programs in place since the 1980s and have made various improvements to
them. However, those programs still lacked an important feature that could make them
significantly more effective. The Services (the Army, the Navy, the Air Force, and the
Marine Corps) do not adequately determine the root causes of deficiencies they identify
in their environmental compliance assessment programs. The absence of an adequate
root cause analysis often results in failure to identify, understand, and correct the real
cause of compliance deficiencies.

Summary of Recommendations. We recommend the Services incorporate in-depth
root cause analysis of environmental compliance deficiencies in their environmental
compliance assessment programs. Embracing root cause analysis includes adopting a
standard root cause analysis methodology, conducting training on how to conduct
effective root cause analysis, and following up to ensure root causes are corrected.
Recommendations in this report, if implemented, will result in fewer instances of non-
compliance and fewer resources needed to correct noncompliances.

Management Comments. The Deputy Under Secretary of Defense (Environmental
Security), the Army, and the Air Force agreed to identify a root cause analysis
methodology and to adopt that methodology in their compliance assessment program.
The Navy partially concurred with the recommendation for the Deputy Under Secretary
of Defense (Environmental Security) to form a working group to review methods for
conducting root cause analysis; however, the Navy stated that it was premature to
ascertain whether a standard methodology would be appropriate for the Services.



Evaluation Response. A methodology that is compatible to one Service would be
compatible to the other Services. Using the same methodology provides uniformity
across the Services. Uniformity is paramount for identifying, tracking, and correcting
root causes. The root causes identified for compliance discrepancies are the same,
tracking and followup of those root causes will be consistent, and the necessary training
for those performing the root cause analysis will be compatible across the Services.
For the reasons discussed in Part I, we believe the recommendations are valid. The
recommendation to incorporate the selected methodology into DoD guidance was added
after the draft report was published. We request the Deputy Under Secretary of
Defense (Environmental Security) to consider the recommendation and to provide
additional comments in its response to the final report by January 6, 1997.
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Evaluation Results

Evaluation Background

The Deputy Under Secretary of Defense (Environmental Security) (DUSD[ES])
has stressed the importance of a proactive approach to the DoD Environmental
Quality Program and encouraged the Services (the Army, the Navy, the Air
Force, and the Marine Corps) to continually improve their programs. Benefits
of proactive environmental programs include improved compliance with
environmental laws, reduced environmental impacts, reduced exposure to legal
actions, cost savings from operating efficiencies and avoided cleanup, and better
relationships with the regulators and the public.

In the 1980's, recognizing the seriousness of noncompliance and supporting
their commitment to attaining and sustaining compliance with all applicable
environmental laws and regulations, the Services and other DoD organizations
implemented environmental compliance assessment programs. The DoD
adoption of environmental compliance assessments represents a management
decision to seek compliance proactively, instead of simply reacting to crises.
Environmental compliance assessment serves as a tool to verify and help
improve environmental performance.

Definition of Environmental Assessment/Evaluation/Auditing. In its 1986
Environmental Auditing Policy Statement, the U.S. Environmental Protection
Agency (EPA) defined environmental auditing as "a systematic, documented,
periodic and objective review by regulated entities (including Federal facilities)
of facility operations and practices related to meeting environmental
requirements." Environmental audits can verify compliance with environmental
requirements and evaluate the effectiveness of environmental management
systems already in place. The Services and other DoD organizations use the
terms "environmental assessments” and "environmental evaluations" to mean
"environmental audits." We use the terms interchangeably throughout this
report.

Impetus for Environmental Auditing. No laws currently require
environmental auditing.  Although environmental auditing is a voluntary
activity, it is relatively widespread among larger organizations in the
manufacturing and processing industries. Organizations have adopted the
practice for sound business reasons. The benefits include reduced risks from
environmental hazards; minimized future environmental damage and cleanup
costs; better identification, resolution, and avoidance of environmental
problems; improvements to management practices; fewer and less serious
findings of violations; fewer incidents and accidents; and reduced fines and
penalties, attributable to the effectiveness of an audit program in discovering
and correcting compliance deficiencies before they are discovered by others. In
addition, organizations using environmental auditing see increased focus of
facility managers' attention on current and upcoming regulatory requirements;
greater overall awareness for top management of practices related to
environmental compliance; and a positive perception by regulators, employees,
stockholders, and the public.



Evaluation Results

In its Environmental Auditing Policy Statement, the EPA encourages all Federal
agencies to institute environmental auditing systems to help ensure the adequacy
of internal systems to achieve, maintain, and monitor compliance.

Effective Environmental Audit Program Elements. The EPA Environmental
Auditing Policy Statement identified performance-oriented "Elements of
Effective Environmental Auditing Programs.” Those elements include:

o top management support;

o followup on audit findings;

o independent auditors;

o adequate team staffing and training;

o explicit program objectives;

o a process for collecting, analyzing, and documenting information; and
o procedures for writing reports.

The EPA believes the most mature, effective environmental auditing programs
incorporate each of those general elements in some form. It also considers them
useful yardsticks for those considering adopting or upgrading audit programs.
The Office of the Inspector General, DoD, also reflected those elements in the
rating factor index we developed to characterize an effective auditing program,
as discussed in Inspector General, DoD, Report No. 92-011, "Environmental
Compliance Assessment Programs," November 8, 1991. See Appendix C for
additional information on the EPA Environmental Auditing Policy Statement
and the Office of the Inspector General, DoD, rating factor index.

DoD Environmental Compliance Assessment Programs. Inspector General,
DoD, Report No. 92-011 stated that the DoD Components had not fully and
effectively implemented an environmental compliance assessment program.
Since then, with management attention and resource investment, the Services
have strengthened their programs. In General Accounting Office (GAO)
Report No. RCED-95-37 (OSD Case No. 9835), "Environmental Auditing: A
Useful Tool That Can Improve Environmental Performance and Reduce Costs,"
April 3, 1995, the GAO acknowledged significant progress by the DoD toward
developing effective environmental audit programs. Further, the Air Force has
implemented a comprehensive environmental audit program and has embraced
environmental auditing as a way to avoid creating new environmental problems
and to ensure compliance with environmental requirements.

See Appendix D for a summary of characteristics of each Services'
environmental compliance assessment program and descriptions of program
guidance and interservice joint efforts.



Evaluation Results

Opportunities to Upgrade DoD Environmental Compliance Assessment
Programs.  As organizations gain experience in using environmental
compliance assessments, they find different approaches to maximize results and
improve efficiency and effectiveness. Two important trends in environmental
assessment program design, content, and coverage are occurring.

Root Cause Analysis. First, there is an increase in rigor and depth of
review. Many organizations are integrating root cause analysis into their
assessment designs. Root cause analysis is a rigorous process used to identify a
deficiency, determine its significance, and identify the causes and reasons for
the occurrence of significant deficiencies. Once the root causes are identified
and corrected, the deficiency should not recur. See the finding discussion for
details on root cause analysis.

Environmental Management System. The second important trend is
the shift in orientation of environmental audit programs from assessment (focus
on the identification of compliance problems) to compliance verification
(systematic, rigorous verification of areas which appear to be "in good shape")
and ultimately to a management system (focus on the review of the underlying
programs, procedures, and systems that are in place to ensure ongoing
compliance). This trend will be the subject of a follow-on evaluation report.

Evaluation Objectives

The evaluation objectives were to review the DoD environmental compliance
assessment programs, examine innovative approaches used by other Federal
agencies and the private sector, and recommend improvements to the DoD
programs. See Appendix A for the evaluation scope and methodology and
Appendix B for a discussion of prior audits and other reviews related to the
evaluation objectives.



Root Cause Analysis

Efforts by the Services to identify and correct fundamental causes (root
causes) of deficiencies in environmental compliance, especially
management control weaknesses, have not been very successful. At 13
DoD locations, we identified 14 trend deficiencies; that is, the same
deficiencies which occurred at six or more DoD installations. Of the 14
trend deficiencies, 11 were identified by a previous major command or
self-assessment report. Fundamental causes of the deficiencies have not
been identified and corrected because:

o the root cause analysis methodology that is needed to ensure
analytical integrity and comparability is not in place;

o the Services lack policy requiring oversight, reporting,
tracking, and follow-up of root cause analysis results; and

o the Services are not training personnel on how to conduct
effective root cause analysis.

As a consequence of not identifying and correcting the fundamental
causes of deficiencies, the Services use unnecessary manpower and
budgeted funds identifying and correcting repeat deficiencies. Also,
DoD installations face continuing noncompliance and increased
enforcement actions because regulatory agencies target facilities with
repeat deficiencies.

Description of Root Cause Analysis

Definition. The Department of Energy Report No. DOE-STD-1004-92, "Root
Cause Analysis Guidance Document," February 1992, defines root cause as:

. . . the cause that, if corrected, would prevent recurrence of that and
similar occurrences. One of many possible generic occurrences that is
attributable to a demonstrated link between a deficiency and the
factors contributing to the deficiency . . . . There may be a series of
causes that can be identified, one leading to another. That series
[of causes] should be pursued until the fundamental, correctable cause

has been identified.
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Approach. An approach like the one used by the Department of Energy should
always be followed when conducting root cause analysis. Each of the four
elements of the Department of Energy approach and its application is explained
below.

Identifying the Deficiency. The first element of the Department of
Energy approach to root cause analysis is to identify the deficiency. That
deficiency is the condition, situation, or action that was not wanted or planned
and is usually a violation of a regulatory requirement. The occurrence of a
deficiency is the indicator that a problem requires corrective action.

Determining the Significance. The Department of Energy determines
significance by assigning a level of risk to an identified deficiency. The
determination of significance dictates the level of effort expended to identify the
root cause. The level of risk for a deficiency may be low or high or in
between. A low risk deficiency may be related to an administrative detail that is
not very significant and results in minimal risk to health and human
environment. A high risk deficiency may be related to a situation that could
result in releases of toxic substances into the environment. Deficiencies
identified as low risk may be significant if recurrence draws the attention of the
regulators, subjecting the installation to regulatory actions.

Identifying the Causes. The Department of Energy identifies the
causes for each deficiency. Those causes are the conditions (the persons,
events, or situations) in place immediately before the occurrence of the
deficiency.  Identifying those conditions helps identify the reasons the
deficiency occurred.

Identifying the Reason. Finally, the Department of Energy identifies
the reason for the deficiency. The reason for the deficiency is the root cause of
the deficiency. Identifying and correcting the reason for the deficiency will
result in eliminating that deficiency and preventing its recurrence.

Methods. A number of root cause analysis methodologies are available and are
being used effectively in the private sector and elsewhere. Five root cause
methods are identified and briefly discussed in Appendix E. Those methods are
events and causal factor analysis, change analysis, barrier analysis, management
oversight and risk tree analysis, and human performance evaluation. Each
methodology has its strong and weak points depending on how it is used. An
established root cause analysis methodology necessary to assure analytical
integrity and comparability should be used to identify the true and fundamental
causes of a deficiency. Selecting a particular root cause methodology should be
at the discretion of the user. The methodology used should depend on the
situation in which that methodology is to be used. It is to the advantage of an
organization to adopt a single version for its own use.

Data Analysis. Having one version of root cause analysis methodology
within an organization makes it possible for the organization to combine,
compare, and contrast data.
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Training. A single methodology version simplifies the task of training
auditors to use root cause analysis methods. Unless a uniform understanding
exists of how root cause analysis data are identified and how the data relate to a
deficiency, identifying the root cause of a deficiency and eliminating that root
cause will be difficult.

Analysis of DoD Compliance Assessment Deficiencies

We conducted an analysis of the results from the Federal Facilities Multi-Media
Enforcement Compliance Initiative conducted by the EPA at 26 DoD locations
during FY 1994. Our analysis of root cause categories links a significant
portion of the trend deficiencies found in the EPA initiative to organizational
management weaknesses.

Root Cause Categories. We discussed each trend deficiency with staff at the
sites we visited and identified one or more appropriate root causes for each
deficiency. We used the list of the root causes included as Appendix I, which is
a modified version of root causes developed by the Department of Energy. The
modified Department of Energy list consists of 24 root cause categories, with
numerous root cause elements under each. More than one root cause category
element was chosen for a trend deficiency, as warranted. We recorded a total
of 290 root cause category elements for the 14 trend deficiencies identified and
discussed at the 13 installations we visited. Environmental management
irllefﬁciencies accounted for a significant percent of the root cause category
elements.

Environmental Management Weaknesses. Our analysis of the root cause data
shows that, of the 24 root cause categories, three accounted for almost half
(44 percent) of the total 290 root cause category elements recorded.
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The three categories, shown in the following chart, are environmental
management weaknesses.

Line Management
(40) 13.8 percent

Management Organization
(35) 12.1 percent
Regulatory Tracking

(52) 17.9 percent

Other 21 Categories
(163) 56.2 percent

Three Most Frequently Cited Management Root Cause Categories Among
290 Cited

Appendix Tables H.1. and H.2. show details on how those root cause categories
are spread among the three program areas of hazardous waste containers under
the Resource Conservation and Recovery Act; polychlorinated biphenyls under
the Toxic Substances and Control Act; and, National Pollutant Discharge
Elimination System discharges under the Clean Water Act.

Regulatory tracking by itself accounted for about half of the total root cause
categories attributable to the three program areas. It accounted for 76 percent
of the root cause categories recorded by the polychlorinated biphenyl program.
Regulatory tracking refers to the ability of management to stay up-to-date with
all applicable regulations and requirements and to keep appropriate staff
effectively up-to-date as well. Management organization includes aspects of
communications, organizational structure, and administration. Line
management refers to management responsibilities at the execution level or first-
line-supervisor level.

Repeat Deficiencies. Repeat deficiencies indicate a systemic problem (a
problem that occurs because of a flaw in organizational policy, procedures, and
processes) in the DoD environmental assessment program. In order to
determine whether repeat deficiencies were occurring at an installation, we
reviewed the deficiencies identified in major command assessment or self-
assessment reports conducted prior to the FY 1994 EPA Multi-Media Initiative.
We developed a list of repeat deficiencies by comparing the major command or
self-assessment deficiencies with the 14 trend deficiencies from the FY 1994
EPA Multi-Media Initiative. Of the 13 installations that we visited, one did not
provide a previous major command or self-assessment report.

10



Root Cause Analysis

We compared the twelve major command or self-assessment reports with the
FY 1994 EPA Multi-Media Initiative reports. Of the 14 trend deficiencies, 11
trend deficiencies were identified in a previous major command or self-
assessment report. Those 11 repeat trend deficiencies were spread across seven
installations.  Five installations had a single repeat deficiency, while one
installation had four repeats and one installation had two repeats. The Army
had four repeat deficiencies; the Air Force, five; and the Navy, two. The Army
and the Air Force, both of which just started including root cause codes in their
environmental compliance assessment protocols, had a majority of the 11 repeat
deficiencies, implying that their root cause analysis programs need
improvement.

Models for Root Cause Analysis

Many organizations currently use root cause analysis. These organizations
include the Federal Government, international coalitions, and private industries.
The following models highlight the importance that such organizations place on
root cause analysis.

Environmental Protection Agency. Sources at EPA headquarters told us that
the EPA does not have written policy requiring root cause analysis, but
recommends its use to improve environmental compliance programs. They also
told us root cause analysis is often a requirement included in enforcement
actions taken because of repeat or flagrant deficiencies.

Department of Energy. The Department of Energy developed a
comprehensive root cause analysis methodology several years ago. Its root
cause analysis program is used with its environmental compliance audit
program.

International Organizations. Leading businesses that advocate worldwide
environmental excellence comprise the Global Management Environmental
Initiative, commonly known as GEMI. One initiative that the GEMI promotes
is Total Quality Environmental Management (TQEM), a tool for improving
corporate environmental performance. Today, many companies are learning
that TQEM can be an effective strategy for improving their environmental
performance. TQEM stresses that an organization recognize and eliminate
problems before they occur. One basic element of TQEM is "cause and effect,"
or root cause analysis. TQEM uses a "cause-and-effect diagram" to identify
root cause. The cause-and-effect diagram is a qualitative summary of all
potential causes of a problem. Each response to the question "why" becomes a
bragch (}n e; "fishbone" diagram until the root cause, rather than the symptom,
is identified.

The principles associated with the International Organization for Standardization

(ISO) 14000 on Environmental Management support a TQEM process and the
use of root cause analysis to strengthen and improve environmental programs.

11
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The ISO Technical Committee 207 is drafting international standards for
environmental management, including standards and guidelines for
environmental audits and root cause analysis.

Private Industry. Progressive companies in private industry are adopting root
cause analysis as a primary technique to identify and focus on permanent
solutions to compliance problems. For instance, in 1993, TEXACO, Inc.,
began using root cause analysis in its environmental auditing process. The
methodology requires a specific sequence of considerations on the part of the
auditor in arriving at the selection of a root cause.

Appendix G contains more information on the root cause analysis methodology
TEXACO used in auditing and managing its own environmental compliance
program. Two root cause categories (insufficient resources and organization or
overall management deficiencies) are not included in the accompanying root
cause analysis procedures. @A TEXACO representative informed us that
TEXACO does consider those root causes in carrying out the analysis and for
corporate policy reasons promulgates those causes separately from its audit
report.

Guidance on Root Cause Analysis

DoD. We were unable to identify any Office of the Secretary of Defense
guidance requiring root cause analysis. However, the Services have applied
root cause analysis to varying degrees. The Services have published guidelines
and policy for the conduct of environmental compliance assessment programs.
Mostly, that policy is general in nature, allowing the major commands and
installations the flexibility to organize environmental compliance assessment
programs as they see fit.

At the present time, DoD has not adopted a root cause analysis standard or
methodology. The Army and the Air Force include root causes in their
compliance assessment protocols, but do not discuss how to apply root causes to
deficiencies. The Navy and the Marine Corps do not use root cause analysis in
their compliance assessment programs, except on a limited basis by certain
individuals. The Air Force Air Combat Command currently performs root
cause analysis, but not in the most effective manner.

The Army and the Air Force root cause analyses are often too shallow, lacking
sufficient detail to identify why the deficiency occurred. For example, the root
causes identified are often limited to lack of training, personnel shortages, and
lack of budgeted funds. Simply identifying lack of training as the root cause for
the occurrence of a compliance deficiency such as mislabeling a drum of
hazardous waste does not answer the question of why training was not provided
or made available to those responsible for labeling the drum.

Department of the Army. The U.S. Army Construction Engineering Research
Laboratory Special Report 95/05, "The Active Army Supplement for the

12
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Environmental Assessment and Management (TEAM) Guide," provides for the
use of root cause analysis. See Appendix F for a list of root cause codes the
Army uses with its Environmental Compliance Assessment System (ECAS)
software. The ECAS software is used to prepare the ECAS findings and
corrective actions. The root cause codes fall into four categories: materials,
personnel, equipment, and techniques. Several of the root cause codes are not
specific enough to provide meaningful information on systemic problems. For
example, root cause code number P7, insufficient skills, is one of 19 root cause
codes the Army uses to identify causes. "Insufficient skills" is too general to be
of practical use in correcting a deficiency.

Questions that remain when using root cause code number P7 include the
following.

0o Was an unskilled individual allowed to perform environmental work
because installation personnel did not know of the requirement to train, lacked
funding for training, considered the requirement to train unnecessary, or other
reasons?

o Was an environmental function assigned to an unskilled individual
because trained personnel were not available or because they lacked the time to
perform that function?

Department of the Navy. Although in some situations individual evaluations
may seek to identify root causes, Navy representatives could not provide us with
any examples where they conducted root cause analysis in their Environmental
Compliance Evaluation (ECE) Program. The Navy ECE guidance does not
specifically require root cause analysis. In September 1994, the Center for
Naval Analysis conducted a study on issues surrounding Notices of Violation
and the Navy Environmental Compliance Program. The study recommends that
the Navy Notices of Violation data base include information about the causes of
Notices of Violation.

Department of the Air Force. The Air Force Environmental Compliance
Assessment Management Program (ECAMP) supplement to the TEAM Guide
addresses root cause analysis; however, the ECAMP does not provide detailed
guidance about root cause analysis. In the section explaining what should be
included in Chapter 3.0, "Environmental Compliance Status," for ECAMP
reports, the supplement states that where recommendations for deficiencies are
made, the recommendations should focus on resolving root causes. The
supplement provides limited guidance on how to identify root causes and states
that assessment teams are under no obligation to make recommendations.

The Air Force Air Combat Command uses root cause analysis only for
deficiencies related to enforcement actions, not for all compliance deficiencies.
The Air Combat Command has not published policy or procedures for using
root cause analysis. Personnel conducting ECAMP assessments do not receive
training in root cause analysis. However, a checklist of probable causes is
available for use when conducting an ECAMP. Air Combat Command is
revising that checklist for use in the near future.

13
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U.S. Marine Corps. The Marine Corps environmental compliance assessments
did not reveal the use of root cause analysis for deficiencies.

Benefits of Root Cause Analysis

Several benefits result from root cause analysis. The most important benefit is
that once a root cause is identified, its correction reduces the chance of the same
deficiency recurring or similar or related deficiencies occurring. Also, because
environmental deficiency usually shares some of the same root causes as other
deficiencies, identifying, understanding, and correcting a root cause could result
in minimizing or eliminating other deficiencies, as well. The result of such
nonrecurrence is fewer or no enforcement actions and fewer manpower
resources needed for correcting a deficiency.

Other benefits are:
o improved management efficiency and effectiveness,
o help in prioritizing actions for correcting deficiencies,

o specific documentation and justification for deficiency-related
management decisions, and

o cost reduction or avoidance.

Summary

The Services' environmental compliance assessment programs identify the
regulatory deficiencies that installations must correct to obtain or maintain
compliance. However, compliance evaluators and installation managers often
give little or no attention to the factors that cause the deficiencies. Those
factors have not been identified and corrected because the root cause analysis
methodology needed to assure analytical integrity and comparability are not in
place; the Services lack policy requiring oversight, reporting, tracking and
followup of root cause analysis results; and the Services are not conducting
training on how to conduct effective root cause analysis.

If causal factors for deficiencies are not specifically identified and corrected, the
same deficiencies frequently recur. Repeat deficiencies represent undeniable
evidence of systemic problems in the environmental compliance assessment
programs. Root cause analysis serves as a tool to identify the basic causes for
the occurrence of an environmental compliance deficiency. Reducing or
eliminating future deficiencies depends upon identifying the root cause and
initiating corrective measures. Until the true root cause of a deficiency is

14
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identified, understood, and eliminated, the deficiency could continue to recur.
Adopting a root cause analysis methodology will take the DoD compliance
program to the next step towards reducing compliance enforcement actions.

Recommendations, Management Comments and Evaluation
Response

Added Recommendation. Based on management comments we added
recommendation 1.c below.

1. We recommend that the Deputy Under Secretary of Defense
(Environmental Security):

a. Establish a working group to select a standard root cause analysis
methodology for adoption by the Services.

b. Require the working group to consider those methods described
in Appendixes E and G.

c. Incorporate the selected methodology into DoD guidance.

Deputy Assistant Secretary of Defense (Environmental Security)
Comments. The Deputy Under Secretary of Defense (Environmental Security)
concurred with the finding and Recommendations 1.a. and 1.b. The Deputy
stated this report is timely and helpful and has initiated activities to identify a
root cause analysis methodology.

The Assistant Secretary of the Navy (Installations and Environment)
Comments. Although not required to comment on this recommendation, the
Navy stated that it is premature to ascertain whether a standard root cause
methodology would be appropriate. The working group being formed should
make the determination.

Evaluation Response. A methodology that is compatible to one Service would
be compatible to the other Services. Using the same methodology provides
uniformity across the Services. Uniformity is paramount for identifying,
tracking, and correcting root causes. The root causes identified for compliance
discrepancies are the same, tracking and followup of those root causes will be
compatible, and the necessary training for those performing the root cause
analysis will be consistent across the Services. Recommendation 1.c. was added
after the draft report was published. We request the Deputy Under Secretary of
Defense (Environmental Security) to consider Recommendation 1.c. that was
added and to provide additional comments in its response to the final report.

15
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2. We recommend that the Assistant Secretary of the Army (Installations,
Logistics, and Environment), the Assistant Secretary of the Navy
(Installations and Environment), the Deputy Assistant Secretary of the Air
Force (Environment, Safety and Occupational Health), and the
Commandant of the Marine Corps Deputy Chief of Staff for Installations
and Logistics incorporate in-depth root cause analysis of environmental
compliance deficiencies in their environmental compliance assessment
programs. Specifically, the Services should:

a. Issue policy requiring oversight, reporting, tracking, and
followup of root cause analysis results.

b. Conduct appropriate training on how to conduct effective root
cause analysis.

Army, Navy, and Air Force Comments. The Army, the Navy, and the Air
Force concurred * with this recommendation and have initiated steps to
incorporate detailed root cause analysis into their compliance assessment
programs.

16
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Appendix A. Scope and Methodology

Analysis of Results of the EPA Federal Facilities Multi-Media
Enforcement/Compliance Initiative

To understand the effectiveness of DoD environmental compliance assessment
programs, we examined the results of a year-long compliance inspection
published by the Environmental Protection Agency (EPA). The EPA conducted
the FY 1994 Federal Facilities Multi-Media Enforcement/Compliance Initiative
(FMECI). Recognizing that Federal facilities are a highly visible sector of the
regulated community and have historically demonstrated lower rates of
compliance with environmental laws than their private sector counterparts, the
EPA designed the initiative to assess the compliance status of Federal facilities
with environmental laws. To do so, the EPA used a multi-media approach. In
a multi-media inspection, a multidisciplinary team of inspectors coordinates its
examination of the installations' compliance with various laws and regulations
(for example, the Clean Water Act, the Clean Air Act, the Resource
Conservation and Recovery Act, and the Toxic Substances and Control Act)
pertaining to several media (for example, air, water, and land).

We compiled a list of deficiencies identified in the draft or final assessment
reports for each of the 26 DoD installations inspected in the FY 1994 FMECI.

The table on the next page lists the DoD installations inspected during FY 1994.
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DoD Installations Inspected in the EPA FY 1994 Federal Facilities

Service
Army

Navy

Air Force

Multi-Media Enforcement/Compliance Initiative

Installation

Bayonne Military Ocean Terminal, New Jersey
Fort Belvoir, Virginia*

Fort Bliss, Texas*

Fort Jackson, South Carolina*

Fort Lewis, Washington*

Fort Rucker, Alabama

Fort Stewart, Georgia*

Hunter Army Air Field, Georgia*

Iowa Army Ammunition Plant, Iowa*

Lima Army Tank Plant, Ohio*

Natick Research, Development and Engineering Center, Maine*
Presidio of San Francisco, California
Schofield Barracks, Hawaii

Tooele Army Depot, Utah

Cutler Naval Computer and Telecommunications Station, Maine*
Indian Head Naval Surface Warfare Center, Maryland*

Naval Surface Warfare Center, Rhode Island

Pensacola Naval Air Station, Florida

Panama City Naval Coastal Systems Station, Florida

Winter Harbor Naval Security Group, Maine*

Davis Monthan Air Force Base, Arizona*
Eielson Air Force Base, Alaska*

Keesler Air Force Base, Mississippi
Plattsburgh Air Force Base, Florida
Tyndall Air Force Base, Florida

Vermont Air National Guard, Vermont

* Indicates installations visited during our evaluation.

Our analysis of the results shows 143 different deficiencies occurred in the 26
DoD installations. Twenty-one different deficiencies occurred at 6 or more of
the 26 installations. We refer to those 21 deficiencies as trend deficiencies. Of
the 21 trend deficiencies, 14 fell into three distinct categories. Those categories
related to regulations for hazardous waste containers under the Resource
Conservation and Recovery Act, polychlorinated biphenyls under the Toxic
Substances and Control Act, and National Pollutant Discharge Elimination
System discharges under the Clean Water Act.
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~ The chart below is a flow chart reflecting how we conducted this evaluation.

Egé\ ]a)u:Ii)ls > EPA records b We identify
. : eficiencies o eficiencies
installations 143 deficienci 21 of 143 deficienci
as "trend deficiencies”
H t . Iy
3 Arongzygﬁur;viﬂfegaﬁes [Root cause categories 1§’i§o‘?>mit:£ﬁgfi;:s 14 of 21 trend
account for almost l@§—{ assigned to 14 l— with trend lg—{ deficiencies found in
half of all root cause trend deficiencies ith tren 3 program areas
categories recorded deficiencies

Y Y

Major Root Cause Program Areas
Categories

L. Resource Conservation and Recovery Act
Management Organization — Containers

Toxic Substances Control Act
— Polychlorinated biphenyls
Regulatory Tracking Clean Water Act
- National Pollutant Discharge
Elimination System

Line Management

Root Cause Evaluation Flow Chart

Site Visits and Interviews

We visited 13 of the 26 DoD installations inspected in the FY 1994 FMECI
where three or more of the trend deficiencies related to hazardous waste
containers, polychlorinated biphenyls, and/or National Pollutant Discharge
Elimination System discharge had been identified. During each site visit, we
interviewed the environmental manager, the next higher level supervisor, and
the facility commander or his representative. We used questionnaires to gather
information about the installation's environmental program, organization, and
managerial processes (for example, self-assessments and other internal
assessments). Based on discussions with installation personnel and our checklist
of root causes, we determined and assigned root causes for each trend
deficiency. See Appendix I for a list of root causes arranged by category (for
example, relating to management organization, line management, or regulatory
tracking). Our checklist was developed using information from various sources
that had experience in root cause analysis (for example, the Department of
Energy, the Air Force, and the Army).

In addition to interviewing personnel at DoD facilities, we interviewed
representatives of six major commands across the Services to get information on
their environmental compliance policies, environmental compliance assessment
programs, and the associated requirements for costs and other resources. We
also interviewed representatives of the Defense Environmental Security
Corporate Information Management Office to learn about the Compliance
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Deficiency Management Module. This module is a computer program to be
used by installation-level and command-level environmental compliance
program managers to automate the collection and reporting of information on
environmental compliance deficiencies.

Other Organizations Visited. To understand how the EPA and State
regulators accomplish their inspection and enforcement roles and carry out the
FY 1994 Multi-Media Initiative, we interviewed representatives from the Office
of Enforcement and Compliance Assurance at EPA headquarters; the Federal
Facility Coordinators in EPA Regions I, IV and X; and representatives from the
States of Maine, Washington, Maryland, Virginia, Georgia, and South
Carolina. We selected the EPA regions and states based on proximity to the
DoD facilities we visited. We also reviewed the EPA Interim National Report
on the FMECI, dated November 1994, for the results of the preliminary
analysis and enforcement highlights from the multi-media inspections conducted
during FY 1993.

We learned about the trends and developments in environmental auditing by
conducting a literature review and interviewing representatives from the
Department of Energy, the EPA, and private industry organizations that had
progressive environmental auditing programs. We studied information from
various organizations working to develop guidelines on environmental
management, including the International Organization for Standardization (ISO)
14000 Technical Committee 207 and the Global Environmental Management
Initlilative. A followup report will evaluate environmental management systems
within DoD.

Evaluation Period, Standards, and Locations. This evaluation was made
from January 1995 through May 1996 in accordance with standards
implemented by the Inspector General, DoD. The evaluation did not rely on
computer-processed data or statistical sampling procedures. Appendix J lists the
organizations visited or contacted during the evaluation.
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Appendix B. Summary of Prior Audits and
Other Reviews

During the last 5 years, the General Accounting Office (GAO) and the Inspector
General, DoD, each issued a report that specifically discussed the DoD
environmental compliance assessment programs.

General Accounting Office
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